Lack of either chondrocyte hypertrophy or osteogenesis in Meckel's cartilage of the embryonic chick exposed to epithelia and to thyroxine in vitro.
Osteogenesis was not initiated when Meckel's cartilages from embryonic chicks of Hamburger and Hamilton (H. H.) stages 38 and 39 were recombined with mandibular epithelia obtained from embryos of H. H. stage 22 (a stage when an epithelial-mesenchymal interaction elicits osteogenesis from mandibular mesenchyme) and grafted to the chorioallantoic membranes of host embryos for 7 to 21 days. Failure of osteogenesis was not because the cartilage inhibited or blocked the osteogenesis-initiating capabilities of mandibular epithelium for mandibular epithelia could still elicit osteogenesis when removed from Meckel's cartilages and recombined with mandibular mesenchyme. Chondrocyte hypertrophy is associated with osteogenesis in other cartilages, including Meckel's cartilage from rodent embryos. However, Meckel's cartilages from chick embryos of H. H. stages 34, 38, and 39 failed to hypertrophy when cultured in the presence of 7.5 nM thyroxine (3,3',5-triiodo-L-thyroxine), although H. H. stage 28 tibial chondrocytes cocultured with Meckel's cartilage did hypertrophy. Therefore, avian Meckelian chondrocytes fail to hypertrophy or to produce osteoprogenitor cells in response to stimuli known to evoke these events in other skeletal cells.